These conditions are quite recognizable by physical examination, but can be better defined and recorded by photography. It must be finally borne in mind that for the present at least, and for a long time to come, X-ray examinations-which are reliable-are the privilege of hospital patients, and the wealthy or those who are within touch of central institutions. They are luxuries to the people, but form an essential part of the scientific equipment of schools of medicine.
all the examinations were made by the fluorescent screen, plates being used only when required to clear up a doubtful diagnosis. The most important information in these cases is certainly derived from the fluorescent screen, as one is able to study the muovements of the ribs and diaphragm, and the lighting up of the lungs, and also to turn the patient into various positions in order to see clearly the roots of each lung in turn, the posterior mediastinum and so on. Now there are four chief points to which attention has been directed befoie attempting to make a diagnosis:- (1) The Movuements of the Ribs and Diaphragrn.-These movements should normally be free, not jerky in any way, and they should be equal, or nearly so, on the two sides. In the majority of cases of pulmonary tuberculosis, even in the early stages, there is definite limitation of these movements, especially of the diaphragm of one or both sides, a condition usually known as " Williams's sign," after the observer who first drew attention to its diagnostic value. I agree with the importance generally attached to it to this extent, that definite limitation or absence of the diaphragmatic movements, either of one or both sides, must be regarded with grave suspicion, but I am perfectly certain from my own experience that absence of such limitation by no means indicates immunity from pulmonary tuberculosis, or even that the disease is limited to the roots of the lungs.
(2) The lunigs should be free of shadows, or mottling, due to consolidation. Their translucency to the rays should also increase equally throughout during deep inspiration-or, as we describe it, they should light up in a normal manner as they become distended with air.
(3) A very careful examination must be made of the roots of both lungs. The crux of the whole matter lies in the answer to the query, " What is the normal appearance of the roots ? " and I must confess that I am not quite satisfied yet upon this point. There are undoubtedly always some shadows at the roots of the lungs in the most perfectly healthy children, produced by the connective tissue, vessels and bronchi. These structures give rise to tree-like or branching shadows, radiating outwards from the roots, which in normal lungs are extremely faint and sketchy. The probability is that every attack of bronchitis adds a little to the density of these markings, and I have found a very definite increase in chronic bronchitis; but, in the absence of mottling due to enlarged bronchial glands or pulmonary consolidation, such increase does not, in my opinion, justify a diagnosis of pulmonary tuberculosis. I am aware that Jordan regards any increase of these streaks as a proof of peri-bronchial infiltration of the lungs. I shall have occasion, however, to refer to his views again at the conclusion of my paper. In the next place, the examination of the roots may reveal other shadows caused by the presence of either pulmonary consolidation or enlavged (that is to say, tubercular) glands at the hilus of one or both lungs. These shadows are in most cases readily seen when present, and are quite unlike the streaky D4arlkings which I have described as normally visible. When they are recognized beyond any possibility of doubt, a diagnosis of tubercular infection of the bronchial glands may be safely made. and the only other question to determine is whether the lesion is recent and active, or old and healed. An old tubercular gland which has undergone calcification is unmistakable owing to the density of its shadow and the sharply defined character of its outline; a recent infection of the glands, on the contrary, produces blurred or " woolly-looking" shadows, and the more woolly-looking they are the nmore recent and active is the lesion. The same distinction also applies to the interpretation of pulmonary shadows due to consolidation, when the infection has extended beyond the lymphatic glands into the lung tissue itself.
(4) Lastly, the child has to be turned into the semilateral position so as to separate the shadow of the vertebral column from that of the heart and aorta, in order that we may obtain a clear view of the posterior mediastinum. Normally this should appear as a translucent space, and any obstruction to the rays will indicate the presence of enlarged mediastinal glands. My experience, however, has led me to -the conclusion that enlargement of these glands is much less frequently observed than of the bronchial.
Such is the nature of the evidence which an X-ray examination places at our disposal in our attempt to arrive at an early diagnosis of pulmonary tuberculosis, and we have now to discuss the value of this evidence and the difficulties in the way of interpreting what we see upon the screen or plate.
I have already alluded to the difficulty of defining the appearance of a normal lung root, and I might raise the further question whether there is such a thing as a perfectly normal thorax, except in the very youngest infants. Such a chest would contain nothing in the way of lung shadows except the faint branching streaks at the roots representing the connective tissue, vessels and bronchi. Most of the children I have examined have been between the ages of 6 and 10, and even in children so young as this one rarely finds a perfectly normal thorax. Nearly all the cases have shown either an increase of the streaks which I have attributed to chronic bronchial troubles, or they show in addition evidence of having at some time or other suffered from an intra-thoracic tubercular infection.
Dr. Lapage has kindly tabulated for me 150 of the cases which I have examined with him, and the results we have obtained work out as follows: Thus, while out of the cases diagnosed as positive upon clinical grounds 94 per cent. were diagnosed as positive or suspicious upon X-ray examination, out of the forty cases picked out by Dr. Lapage as free from any suspicion of pulmonary tuberculosis no less than 22 per cent. were shown by the rays to be definitely tubercular, and 20 per cent. presented appearances which were decidedly suspicious. In these cases there was not only an entire absence of physical signs, but they were carefully picked so as to exclude any in which the history raised the least suggestion of chest trouble of any description; and yet, as you see, the X-ray examination showed that in children of this age and class only about 55 per cent. could be definitely stated to be free from pulmonary tuberculosis. I may add that the other cases I have examined, amounting to a little over 200, agree very closely with the series tabulated here. I think we shall all agree that unless we were to live in glass cages, supplied with sterilized food and air, every one of us must be called upon to deal with tubercular infections at various times during life, while town-dwellers (and especially children of the poorer classes who live under insanitary conditions) probably receive big doses of tubercle bacilli at frequent intervals. Therefore we may take it that the vast majority of persons whom we must define as perfectly healthy contain certain scars received in the successful battles that they have fought against the invading bacilli, most commonly in the form of enlarged, or possibly calcareous, glands which will be seen upon the fluorescent screen as definite shadows at the roots of the lungs. The children I have examined have all, as I have said, come from the poorer quarters of Manchester and Salford, and my experience is that among this class of children the great majority after the age of 6 or 8 have one, two, or m-ore shadows at the hilus of each lung. The minority, in whom there is no such evidence of enlarged bronchial glands, commonly present some increase of the normal streaky appearance at the roots, the result, I presume, of bronchial troubles. We may assume, then, if my reading of these cases is correct, that a very large proportion of children at this age (or at any rate among the poorer classes of our large towns) possess enlarged bronchial glands or caseous nodules at the roots which contain active tubercle bacilli. It does not, however, follow from this that they are necessarily the subjects of active tubercular disease, and still less that they are suffering from any form of pulmonary disease. The focus is in mnost cases a closed one, and the usual course of events is that in time the bacilli die out, leaving a more or less completely calcified gland or nodule which will remain visible upon the screen as a dark and welldefined shadow at the root of the lung. Nevertheless, so long as the glands contain living bacilli they are a source of danger to the child, and may at any time lead to infection of the adjacent lung tissue.
To sum up, the three chief points of practical interest that, as a radiologist, I wish to bring before you and to emphasize this evening are these:
(1) That in a very large proportion of children, and among the poorer town-dwellers in probably the actual majority, the bronchial glands are enlarged and contain active tubercle bacilli which may under certain circumstances give rise to pulmonary phthisis.
(2) That when the glands are in this condition, or when the infection is commencing to extend into the lungs, the lesions should be readily diagnosed by means of the fluorescent screen, whereas the most careful clinical examination will probably lead to indefinite, if not actually negative results. That is to say, there may be an entire absence of physical signs, and the general health may be such as to merely raise a slight suspicion of some tubercular infection, without any localizing symptoms.
(3) My experience has been that, in children at all events, pulmonary tuberculosis invariably starts at the roots of the lungs, as in the slide you see upon the screen.
Out of the 300 or 400 children'which I have examined systematically for this purpose I have never seen a single case in which the disease had not obviously originated at the hilus of the lung, and I have yet to meet one in which the sole or even the pPimary lesion has been apical. I do not mean that when the apex of one of the lobes has been involved there is necessarily a visible track of diseased tissue all the way from the root to the apex, but that when there is a lesion at the apex there is in every case a far more advanced lesion at the root of the lung which has escaped detection by clinical methods of examination simply because it has probably given rise to no physical signs by which its presence could be determined. Dr. Jordan, I believe, goes further than this, and says that most, if not all, cases of pulmonary tuberculosis commence at the roots of the lungs, that is to say, in adults as well as children. According to his view, the disease always spreads from the hilus in the form of a peribronchial infiltration until it reaches a region (such as the apex of one of the lobes) where the conditions are more favourable to rapid growth; he therefore argues that what I have described as an increase of the normal streaky appearance visible at the roots of all lungs is a definite indication of tubercular infiltration, and he would condemn all cases in which this is recognized as the subject of tubercular infection. Personally, as I have said, I am convinced that the streaky shadows may be increased, in somne cases at all events, by simple bronchitis or bronchiectasis, and I regard definite mottling and nodules at the roots of the lungs as the only reliable evidence of tuberculosis. When therefore I first read his papers I felt inclined to disagree strongly with him upon this point, but latterly it has occurred to me that possibly the disagreement is really due to a misunderstanding. I can best explain what I inean by the help of this somewhat crude diagram, and I shall be very pleased if Dr. Jordan will give us his views upon the subject during the evening. If, when he speaks of peribronchial infiltration, he means mottling following the course of the bronchi-i.e., a series of mottled shadows giving a general impression of streakiness radiating from-the root of the lung, such as I have attempted to represent in this sketch-then I am entirely in accord with him in regarding that appearance as diagnostic of tuberculosis. But, apart from this type of sha:dow, one often sees a definite accentuation of the normal streaky shadows which I am convinced is the result of non-tubercular bronchial troubles, such as I have pictured in this diagram. That, if I am right, is a very important point to be kept in mind when we attempt to interpret these root shadows. In any case, there is much to be said in favour of the view that adult, as well as juvenile, phthisis commences at the hilus of the lungs, for I cannot recall having seen a single case of a purely apical phthisis even in an adult. Most of the cases I have seen have been of this type, in which there is no doubt as to the root origin of the disease.
If time had permitted I should like to have dealt with the problem already raised by Sir Douglas Powell of how the disease spreads from the hilus throughout the lungs, at first sight against the direction of the lymph-stream. To put my views as concisely as I can, I believe (from my post-mortem experience) that the lung may become infected either by the direct spread of the tubercular foci from the breaking down of the caseous glands, or by the bacilli being carried backwards along the lymphatics by what is known as the retro-impulsion of the lymph, owing to the block that has taken place at the bronchial glands. Later, as the disease becomes more established, the apices may become infected either by this direct extension along the lymph-channels, or as independent foci by one of the other methods, such as atutogenous blood infection, aspiration broncho-pneumonia, or by bronchial embolism of infective particles detached from an open lesion. In either event the practical point for us to remember is that the infection is derived from the hilus, and that it is in this region that we must look for the earliest evidence of tubercular infection. By STANLEY MELVILLE, M.D.
Up to quite recent times I think the attitude of the clinician towards radiography may be fairly summed up in the following sentence taken from a well-known text-book: "In the early diagnosis of phthisis we have found the method of but little use." These are plain words and from men enititled to respect, not only because of their attainments and profundity of knowledge, but because they are open-minded men and fair in their judgment. I do not wish to dwell unduly upon this criticism, but I make bold to say that we nisy look forward with some confidence to a revision of this sentence in the next edition.
Radiography of the chest, I have no hesitation in saying, must ever be the handmaid, and not the ruler. To divorce the radiographic and clinical examninations, or to make them independent of one another, will be a calamity. But I maintain with all the emphasis I can, that the clinician of the future should not feel satisfied until his findings have been either fortified, or modified, by X-ray examination. I suppose, as radiographers, one of our greatest dangers is that of reading more into a skiagram than is actually present-perhaps I ought to say in regarding radiography as diagnostic rather than confirmatory and critical. For example, as to whether a tubercular focus in the lung
